Summary.-The incidence of tumours ectopically producing the human chorionic gonadotrophins was studied in patients with breast cancer. Specific radioimmunoassay of subunits of HCG was utilized. Nine out of 65 patients with carcinoma of breast showed the presence of circulating HCG. Patients with other pathological conditions of breast tissue did not show any evidence of circulating HCG.
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OBSERVATIONS indicating ectopic production of the gonadotrophins have been made in the past. Fusco and Rosen (1966) measured increased levels of gonadotrophins in the urine of 4 patients with advanced bronchogenic carcinoma. They also showed the presence of gonadotrophins in the tumour tissue. Since then a number of observations on gonadotrophin production in men having bronchogenic carcinoma have been reported (Faiman et al., 1967; Becker et al., 1968; Rosen et al., 1968) . Similar studies on ectopic production of gonadotrophins by hepatoma (Reeves, Tesluk and Harrison, 1959) , hepatoblastoma (Root, Bogiovanni and Eberlein, 1968) , adrenocortical carcinoma (Rose et al., 1968) , and carcinoma of the breast (McArthur, 1963) Greenwood, Hunter and Glover (1963) as modified by Midgley (1966) was used to iodinate the : subunit of HCG. To 2-5 jig of subunit dissolved in phosphate buffer (pH 7.5), 1 mCi 125I and 30 jug (15 ,ul) of chloramine-T were added and allowed to react for 90 s at room temp. The reaction was stopped with the addition of 125 ,ug (50 jzl) of sodium metabisulphite. Separation of iodinated hormone from free iodine was achieved by passing the reaction mixture through a column of Sephadex G-75, which had been equilibrated with 5% egg white in phosphate buffer with 0-14 mol/l saline (PBS). The specific activities of labelled hormones ranged from 100-150 ,uCi/ig. To find out the extent of hormone damage during iodination, 125I-labelled / subunit of HCG was precipitated by excess of antibody to :3 subunit of HCG. It was found that 90-95% of the labelled hormone could be precipitated by the antibody. These results indicated that damage due to iodination was very little.
Assay.-All assays were carried out by the double antibody technique as described by Midgley (1966) . After incubation of the antigen with the antiserum and labelled hormone for 48 h at 4°C in a final volume of 0-8 ml, a second antibody (sheep anti-rabbit gamma globulin) was added. Incubation was continued for another 48 h at 4°C. At the end of the incubation period, the contents of each tube were diluted to 3 ml with PBS containing 0-1% gelatin. Finally, bound and free hormones were separated by centrifugation. The tubes were drained and the amount of bound radioactive tracer was determined by gamma ray spectrometry. All serum samples were run in duplicate. The inter-assay coefficient of variation was 7-8% and that of intra-assay was less than 5%.
RESULTS
The Figure shows the standard curve of international reference standard of HCG with the antiserum against , subunit of HCG and radio-iodinated ,8 HCG. The sensitivity of the assay is up to 2 mIU/per tube, 5 mIU of HCG/ml. Table I shows that , HCG was detected in 9 out of 65 women having carcinoma of breast, when 200 1,u1 serum samples were used for the assay. As can be seen from the Table, Table II shows the amount of , HCG measured in serum samples of patients with breast cancer. It may be noted that in the majority of patients the amounts of HCG in serum varied from 10 mIU to 15 mIU per ml of serum. In a few positive cases, the blood samples were collected after a few months, where possible, so as to confirm the presence of circulating / HCG. It may be noted (Table II) Finally, the explanation for the synthesis of hormones by various nonendocrine tumours is still an unresolved problem. Currently three theories are suggested. The first theory (Bower and Gordan, 1965 ) is that only a part of the protein molecule of the hormone is synthesized, due to chaotic synthesis characteristic of the neoplastic cells, whereby the hormone thus produced may have biological properties similar to the natural hormone, yet immunologically it may be a distinct entity. TSH and insulin secreted by tumours provide good examples of this theory, yet there are other hormones secreted by tumours which are identical to the natural hormones both biologically and immunologically. Another theory (Unger, Lochner and Eisentraut, 1964) which does not have good supporting evidence, suggests that the tumour may have the capacity to store the hormone from the circulating pool of hormone. This stored hormone is released when malignant cells of an enlarging tumour are broken down. The third view (Hobbs and Miller, 1966) suggests that the malignant cells revert to the synthesis of various [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] peptides by inactivation of histone repressor or deletion of a regulator gene that is normally thought to produce a repressor which combines with the operator slowing the manufacture of a messenger RNA molecule. According to this theory, the hormone produced by the tumour may be very similar to the natural hormone. Secretion of ACTH, TSH and vassopressin, which possess biological and immunological characteristics similar to natural hormone, is good supporting evidence for the above theory. More work needs to be carried out for the evolution of a proper theory.
